 (J Epidemiol Community Health 1999;53:277-282) 
The countries of central and eastern Europe are facing sustained pressure from transnational tobacco companies. These companies see countries in transition as oVering the prospect of expanding sales at a time when they are coming under increasing pressure in their markets in the west. 1 In 1995 it was estimated that smoking attributable deaths constituted 38-40% of all male deaths in the age group 35-69. 2 Although the estimated figures of 3-8% among women in the same age group are low in international terms, this is largely because of the historically low rates of female smoking in this region and will probably change considerably in the future. 3 An eVective policy response is needed now to avert the risk of a substantial increase in the burden of disease in the 21st century. This requires knowledge of who is smoking and how this is changing in diVerent countries. Although the trans-national tobacco companies have a large amount of data to aid marketing, there is little detailed information in the public domain. The most recent data on the World Health Organisation's Health for All database give only overall percentages of smokers among those aged 15 and over. 4 These are, for Latvia, in 1992, 49.4% of men and 11.1% women, for Estonia in 1996, 47.5% in men and 21.7% in women, and for Lithuania in 1992, 30% overall.
We describe the results from three representative surveys undertaken in each of the Baltic countries to determine the current prevalence of smoking and its relation with a range of socioeconomic factors.
Methods
Surveys were conducted in each country in June 1997. The principal focus of the surveys was on nutrition but, in addition, questions on smoking were included. These questions included current smoking, past smoking, and number of cigarettes smoked per day. Respondents were asked "Do you smoke?" with possible answers "yes, daily", "yes, occasionally", and "No". They were also asked "Have you ever smoked?" with possible responses "Yes, daily", "Yes, Occasionally", or "No". Smokers were defined as daily smokers.
The survey sought to include 3000 people that were representative of the national population aged between 19 and 64 years (20 and 64 in Lithuania). In each country, the sampling frames were the National Population Registers. All interviews were conducted in the person's own home during the summer of 1997. Interviews were conducted in both the national language and in Russian.
In Estonia, a simple random sample was drawn from the register. Interviewers did not return to a house if there was no reply and substitution was allowed if the response rate in the county in question was less than 60%, which happened in seven of the 15 counties. Overall less than 5% of people were substituted. Interviews were conducted by public health specialists, nutritionists, and people with previous interviewing experience. Each attended a one day initial training session. The response rate was 67.3%.
In Latvia, two stage sampling was used, with the first stage selecting a sample for each of the 26 regions of Latvia according to population size. In the second stage, a random sample within the strata were selected. The exception was for the city of Riga, were there seemed to be problems with the population register data, with a disproportionate number of people registered with ages over 60. Consequently, in Riga, the second stage sample was also stratified by age group. Interviewers were recruited from the regional environmental health centres. Substitution was not permitted and interviewers would return to an address up to five times. Each received interviewer received training. The response rate was 77.7%.
In Lithuania a sample of 3000 names was drawn at random from those people listed on the National Population Register that were living at addresses in Lithuania and were aged between 20 and 65. Interviewers were mainly assistants working in hygiene stations, who underwent an initial training session. In most cases the interviewers returned to an address on multiple occasions if they were unable to find the subject. There was no substitution. The response rate was 74.1%.
Most of the variables analysed are self explanatory. The income variable relates to family income. In each country it was divided into four categories based on national criteria for the poverty level, with the poorest category considered to be living in severe poverty. Data were analysed using tabulations and binomial logistic regression in the Statistical Package for the Social Sciences (SPSS). Confidence intervals were calculated using Excel. As age and sex were strong determinants of smoking rates, results were analysed separately for men and women and the odds ratios for being a smoker according to a range of variables were calculated, both with adjustment only for age and for all of the other variables studied. Nationality was classified as either that of the native population or "other", which essentially equates to Russian, Ukrainian or Belarussian. The exception was Lithuania, where there is a significant Polish minority, which was analysed separately. Table 1 shows the sociodemographic characteristics of the sample and some characteristics of the countries.
Results
The percentages of men who smoke daily were 53.9%, 56.0%, and 53.2% respectively in Estonia, Latvia and Lithuania. The corresponding figures for women were 24.1%, 10.9%, and 7.6%.
For both sexes, current smoking rates are consistently lowest in the age group 50 to 64 and highest in the age group 35 to 49 (fig 1) .
The percentage of current smokers in each age group is remarkably similar for men in each of the three countries. There are slightly more men in Estonia who have never smoked than in the other two countries.
In contrast, smoking rates among women vary. They are lowest in Lithuania, slightly higher in Latvia, and highest in Estonia. In each country, approximately 80% of those in the oldest age group have never smoked. This percentage is substantially smaller in the younger age groups.
The odds ratios for the likelihood of smoking by a range of sociodemographic variables are shown in tables 2, 3, and 4. In each country the likelihood of women smoking is typically about 50% lower in the oldest age group than in the youngest. Smoking is especially rare among older Lithuanian woman.
In all of the countries, there are no significant diVerences between men living in urban and rural areas. Women in Estonia are also similar in the two types of area but those living in rural areas of Lithuania and Latvia are significantly less likely to smoke than those in urban areas.
Among men, the likelihood of smoking is lower among those with higher incomes in all countries. In Estonia and Lithuania, an additional diVerence according to education just fails to reach significance.
In contrast, the likelihood of smoking by women seems not to be aVected in any consistent manner by either education or income.
In table 5, data from the three countries have been brought together. In this comparison, the eVect of age is again apparent, with the lowest KEY POINTS x Rates of smoking among men in the Baltic Republics are high, in international terms. x Rates among women vary between the three countries, with much higher rates in Estonia than in Latvia and Lithuania. x The rate of quitting is higher in Lithuania than in the other countries, although the factors associated with quitting remain uncertain. x There are diVerences within countries, between urban and rural areas and according to income, education, and nationality. Among women there is a clear gradation by nationality, with the lowest probability among Lithuanians, followed by Latvians, Russians and then Estonians. Again, this diVerence remains after adjustment for the remaining variables. The previously noted association with income, among men, is confirmed, but here education seems to have an independent eVect. Men with university education are also less likely to smoke but for women the diVerence is not significant.
A further analysis was undertaken to examine the high rate of quitting in Lithuania, by selecting all those who had ever smoked and examining the variables associated with successful quitting (table 6). The model was adjusted for all variables. Unfortunately the numbers were relatively small, making it diYcult to detect significant diVerences. The only variable that was significant was age, with a higher probability of quitting among the oldest group of men, although there was also a suggestion of an association with education.
Discussion
Before discussing the results, the limitations of the survey must be considered. Although the overall sample was relatively large, the small size of certain groups, reduced the power to detect significant diVerences. Furthermore, data were only collected for those between the ages of 19 (20 in Lithuania) and 64 so we do not have data for the elderly or for teenagers. A further limitation is the absence of independent validation of self reported smoking behaviour, such as measures of cotinine.
With these caveats, however, this survey provides important new information on the socioeconomic determinants of smoking among the populations of the three countries.
In each country, smoking rates among men are relatively homogeneous. In particular there is little urban-rural diVerence. Smoking rates are, however, rather less frequent among the wealthy. Looking at the nationalities together, rates are relatively similar, except for Russians. The reasons for the higher smoking rates among Russians must remain speculative, except that these data show that they cannot be attributable solely to educational and income diVerences. The rates among Russian men are comparable to those in a similar survey undertaken in Russia, where levels are fairly consistent throughout the country. 4a Among women in Russia, rates are much more variable, as is the case in the Baltic Republics. Although there is a considerable literature on health behaviour of migrants that could inform this discussion, it is not clear how well it applies to a situation such as this. The context of the original movements of population diVers considerably from, for example, the more intensively studied migrants from Asia or Europe to America.
There is much more diversity among women, with the highest rates among Estonians and a clear urban-rural split, except in Estonia. Unlike men, rates do not decrease with increasing education. The finding can be interpreted as showing higher rates of smoking in those who have been most exposed to western influences. For example, Estonian women have long had access to Finnish television programmes. With the exception of lower rates among those aged over 50, smoking rates are relatively homogeneous within Estonia. The absence of an urban-rural gradient in Estonia seems likely to be because the rural areas in Estonia are much less "rural" than in the other countries. In Estonia, a much lower percentage of the population is employed in agriculture and many of those living in "rural" areas work in towns and cities. Thus a higher proportion of the population in Estonia is likely to be exposed to predominantly urban tobacco advertising.
The other countries display much greater diversity. In them, smoking rates are consistently higher in urban than in rural areas. Unlike the situation with men, income seems to have little eVect on smoking behaviour.
The overall figures are broadly in line with previously published data, with the exception of the results for Lithuanian women, where we have produced a lower estimate than that in the WHO database. We are unable to explain this diVerence but it is conceivable that there has been a diVerence in the sampling frames.
This study oVers a baseline for future monitoring but it is also possible, with caution, to say something about trends on the basis of health behaviour surveys conducted since independence, with support from Finnish researchers. 5 6 A survey conducted with the same age range in 1994 found rates of smoking in Lithuania of 43.3% among men and 6.3% among women, 7 figures that are slightly lower than in this study. Data are also available from Estonia for 1990, 1994, and 1996. 8 These indicate an upward trend among women, with rates of 15%, 25%, and 22% respectively. Rates among men are more stable at 45%, 52%, and 43% respectively.
Each country has recently introduced legislation to reduce smoking, 9 10 although the eVects would not be expected to be apparent in these data. Some programmes exist but are not widespread.
Various small scale projects exist.
Prominent health warnings
Health warning required on packets of domestically produced cigarettes.
The message 'Smoking is very bad for your health' must appear on one side of each packet but its size is not defined.
Health warning required at point of sale.
Health warning on packets.
Elimination of advertising
Television and radio advertising banned. Billboard advertising is controlled by county councils and some have banned advertising of tobacco.
Television, radio, billboard and press advertising banned.
Television, radio, billboard, press and cinema and indirect advertising (such as on bags, umbrellas, etc) banned but ban on indirect advertising widely ignored. Sponsorship of events aimed at under 18s is banned.
Financial measures
Tax at 70% of retail price.
Tobacco is subject to a hypothecated tax that is used to support the health budget. Prices have not, however, risen in line with inflation.
Tax at 36% of retail price. Prices are low compared with neighbouring countries, such as Poland, so smuggling is extensive.
In Latvia an act on The production, distribution and sale, and advertising of tobacco products, and the control of smoking was enacted in December 1996. In Lithuania, a tobacco control act was also adopted in 1996. In Estonia, an act is with parliament at the time of writing (July 1998).
Details of the elements of a comprehensive anti-smoking strategy adopted are listed in table 7 . 10 In Latvia, action against smoking is largely undertaken by institutes under the auspices of the Ministry of Welfare. In Estonia, the medical association has been especially active. In Lithuania, there is an especially active nongovernmental sector, with involvement by public health professionals, especially in the Kaunas Medical Academy. The staV of the academy have been actively involved in international collaborative programmes, such as the WHO CINDI Programme, for many years and Lithuania was the first country in the Baltics to host a WHO Healthy City. This would seem to have been especially eVective as the percentage of ex-smokers is generally higher in Lithuania than in the other countries. This is especially noticeable among young women.
One problem should be noted. While each country prohibits tobacco advertising on television and radio, it is not possible to control the widespread tobacco advertising on television from neighbouring Russia.
While much more needs to be done to develop policies, further implementation of eVective and comprehensive anti-smoking policies is also needed. Each country is at the beginning of stage III of the cigarette epidemic, as defined by Lopez et al, 11 and while robust action would have been helpful somewhat earlier, sustained eVorts now will make a diVerence in the future.
This survey has indicated the scale of the problem but, as well as action, what is now needed is detailed qualitative research to understand why diVerent groups smoke and which messages would be most eVective in persuading them to stop or, preferably, preventing the onset of smoking. In particular, there is a strong case for examining the reasons behind the apparent increase in smoking among women in Estonia as this may indicate future trends in the other countries. It is also important to understand better the reasons for the apparently greater success in helping people quit in Lithuania, information that would build on research from elsewhere about the strategies that are most eVective in promoting cessation. 12 
